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Box: PATENT APPLICATION 

Assistant Commissioner for Patents 

Washington, D.C. 2023 1 Attorney Reference: T AIW 1 06 

Re: New Patent Application of: Chun-Nan TSAI, Hou-Li CHU, 

and Chih-Hao FENG 
Title: PCI BUS CYCLE SINGLE-STEP INTERRUPTION DEBUG CARD 

Sir: 

Please find attached hereto an application for patent which includes: 

[x] Specification, Claims and Abstract (10 pages) 

[x] 3 Sheets of Formal Drawings (Fig. 1 through Fig. 3) 

[x] Inventor's Declaration and Power of Attorney (2 Pages) 

[x] Claim for priority and Priority document 

[x] Assignment document with cover page (2 Pages) 

[x] Fee (see formula below) 

[] Small entity form ( Page) 

Basic Fee $355/710 $ 710 00 

Additional Fees: 

Total number of claims: 13 
in excess of 20: _0_ times $9/18 $ °i>Q 

Number of independent claims: 



in excess of 3 : _0_ times $40/80 $ QJ2Q 

Multiple Dependent Claims $135/270 $ QM 

Recording Fee $40. $ — 

TOTAL FEES FOR THE ABOVE APPLICATION $ 750.00 

2 J y m In the event there is attached hereto no check, or a check for an insufficient 

~ ™ amount, please charge the fee to our Account No. 1 8-0002 and notify us accordingly. 

The rights of priority are claimed under 35 USC §1 19 of Taiwanese Application 
I" <3 w No. 89105767, filed March 29, 2000. 

o a g Respectfully submitted, 



g £ March 14. 2001 , 

0 » Date Steven M. Rabin, Registration No. 29,102 
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o - *X&Wfa%r ■ PCI bus cycled tilfrRfr^H^&iA*^*) 

# a £ #r «: A tfj M m PC I ® ^ ^ Bfr ' gp M ft ™ 

ffi >ft # 3l 3Kbus master) ^ ft &l E >7fL # it & #^ Pal 



it} REQ# m Sfe 5- 4t T -bus cycle^i^^ » i£ J» f£ 
# it #1 ft >£St Jat(address) • W ^4(da ta) » ^1 ^(command) > 
to 7C & ^(BE#) # tfl 3fe M ^ & J£ i& i&LED & ?f » ^ & 

^.#l&#$4L;ffr;&<ffc# 0 ^ * 4k # * S W I T C H % S£ f*1 M ^ > 
i£ i±J — TRDY# ^ tfl 3fc ' ii ^ ttTRD Y# i'f tfL Sfe & & ^ ® 

& _t 4l a >,f L # jl ^ £ m - ia an > 



At 
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3. ^WiSLW (1) 
[ # W « ] 

^#^^-^^-#1^^^- ' # J3»J & - *f fli i& i£ it 
it 51 i4 ( Per i pher a 1 Component Interconnect »PCI)-fl- 
© ^- # & + ° 
C «■ W # * 1 

^ n i m m ^ ' Hr i jfr #r # & ^ ffl tt % a & & ^_ 
& m * ffl " m m ^ - cpu 10 <& it i&cpu a #20 &nb( 

North bridge > & — Ja # M ) 3 0 4a i£ #- ; *nNB 3 0 1^ 7 & t£ 
•Ifc «40( »T &SDRAM - EDORAM $ -It «) *I 4£ 4l *b • Hit 
i&AGP S >7fL #5 0 J^AGP VGA -jr 6 0 ft i£ - it *b > NB 3 0 I'l M: & 
PCIS>ft#70&SB(South bridge ' — JIJJ&.)80*s& 

• ffl a # it t # & 1ft & ; rTq SB 8 0 T m ( HD ) 9 0 - & 
3& ^(CD ROM) 100 > i& m % H a >7fL #( Universal Serial 
Bus » USB) 1 1 0 * ^ a t i( ;f H > I* l£ #)120 4a 4£ > 

ffl ^ # jpl ^ ^ ir m- 4l ^ > it ^ #j it i^xD a %l m 1 3 0 n . 

I S A a >7fl # 1 4 0 > & * ^ #r & % i& ( B I OS ) 1 5 0 tx %l ^ m 

It 2. ( Aud i o > #J:Jco-g-*fc-|r)160*B# ° 

£KIndustry Standard Architecture BUS » ISA BUS)_L 

• H&ffl^MJMSA BUS Cycle #;IOCHRDY t& %t & it m # -& 
4& € -fit ' it $'J ^ i£BUS Cycle S » ii 4£ # 4a Bfl to 
*i&f tfl # dfc H 4f u *fr ° 

tTfj^PCI BUS _L ' CPU M Ifc # & J&BIOS 4L It $ it i§ 
PCI/ISA bridge ^ ff it m *PCI BUS #i£5-ISA BUS > 
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2. > (2) 

^BIOS t # & ^ISA BUS _L 4LROM St ifc & ' # H &PCI/ 
ISA bridge t ISA BUSi£©PCI BUS - A^BIOSt^ 1 
tt^-it^^PCI BUS _L 21 &PCI/ISA bridge ^ej^S ' # Bp 
4i |M ^PCI it #3 4£ *l tfl St ^DEVSEL # - TRDY # # ^ A PCI/ 
ISA bridge £ £ » ^ 13 & ^ ^ jfe ^ & i& # * 4f fl! a £ 
PCI it #1 4l tfl ffe ^TRDY # m # $ € -fit » *£ it $'J % -ff BUS 
Cyc 1 e X. § #j ° 

ft @ ifr 1? © .L ,!& fli ^PC I BUS _L-3Lf£!£-£- ' & 05 £ H 
& ISA BUStlfl^^-^^JMfJtf ' HiJffffia&ijftlSA BUS 
Cycle #j IOCHRDY tfl ffe 3£ i£. m # >£. 4& € to • ft it I'J 2£ ■& t& 
BUS Cycle # g # » s£ X & ^ ^ #b ^ *3 ^ £P f^BIOS IT &■ 

' ft * * * ^ # 
BUS Cyc 1 e • ititft^F?pa^*8t^L4L^)S& - 

— JE. HfPCI bus cycle ft f ' # F R A M E # tfl ffe & HIGH 
» J^LOW . gp ^rPCI bus cycle fifiMfe • itb a£ > ^AD 
bus _t I. ^ # &PCI bus cyc 1 e fiff «fc ^ it ^address » ft 
C/BE# bus _L M. $L tfj ^command = PCI BUS Cycle Jl Pfr % 
dev i ce # M jttaddr ess ^command i£ *r tfr ' ^ ^ ^ ^ 

J| t£ — PCI bus cycle 4l # #j 4t £( target device) ° i£ 
& » I'J iH £DEVSEL# tfl life > ii Jlf DEVSEL# tfl & #l # 48. € to 
. a ^ I, 0 1 o # #j It £ St /& tf ^ af . it # iJ TRD Y# 

tflft *oPCI host it. 4r i* 4L 1? # # iH *fr ^ ' #j i£ -fit He 
bus cyc 1 e m W # ^bus master # ib REQ# tfl 3fc # #-bus # 
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£-*&WiSLW (3) 

& % 'J # ' JLPCI arbiter # EJ ifeGNT# tfl $fc ' H'J ^ i£bus 
cycle t At ' )H * t^bus master T -bus cycle i' 
& m ' # *p # M ^PCI bus & f-J tfl Sfe ^ FRAME* ' I RDY# Bl 
Address » Command # >lf & 1£ b u s master its ° 

%k ^ #r & tB # a 03 PC I S ^ ^ It -f> > 5p M m 
_L i&bus master^ !^ - )8F #f Sfc. *fr P C I bus cycle ^fifi^- 
dj REQ# tfl Sfe # 45- T — bus cy c 1 e 4l ii # ' J! ft- t£bus 
cycle ^address - data 'command > BEI f m t ^ I f W t 
Ji it i&LED II ' -tPCI arbiter E7 ^ G N T # tfl ffe t£ "*T ' 
JF-^- tifl^lt-^^P^^— cycle#i£#^ 60 address » 
command AFRAME* ' IRDY##tfll& • H # t ^address A 
command IfiF^tir^ltf-L^i^f KTarget Device) 
' * # It i £ DE VSEL # tfl & » m m * ^ # -£ 

4& % ft- ° It * ^bus master cycle ^#PCI bus _L ^ fh ft 
' ^ if — bus cycle ^ W #t ;i£ # ^address 'data ' 
command ' BE# ^ tfl M. S 0 ^ # ^ - i ^ ^LED _L > ^ 

^-^^fik^^^^-ffcifc- ffii ft & # A - ^ P*1 m ' i£ A - 
TRD Y # tfl 3fe > ii t£TRDY# tfl. St J& ift f 5 ! ^ 4#DEVSEL# tfl Sfe 

£l J^HIGH ' J-X$&£o.£^tl&rl$-££--E--fc. ^bus master 4l i& 

— cycle ° 

* # a ^ t¥- $* ^ s ^ & m ' & *t se. & si ^ t& a ^ -kp 

T • 

[ # 93 # *w t& ^ ] 

# 93 1f 3& #'J # ffi £ 2 ffl m ^ : % Is] ® 3fL 
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JL - frWSLW (4) 

# # # M ' # ^ *PC I £#L##lfc«^#r££.4L#.&Hf 

# #J BjJ ^ ° ft - ^ # it it #■ & X it E >JTu # it $3 ' 

(Peripheral Component Interconnect bus cycle ; PCI 
bus cycle) ffij f » ##Itfl$e(FRAME#) A ifj % fa ^ %j i& % fa 

• Bp PC I bus cycled ° ifc b£ » ^AD bus Ji £ 

3& #j P C I bus cycle m^^iit^'fiiit(address) > flo 
C/BE# bus _L JL JIL 6-J %l la ^(command) ° rfnPCI bus cycle 
_L #r # & £ ^ # itbaddress ^command it. -fr ^ ' *x 4** 
% A & i& - PCI bus cycle 4l # (ft It £( target device) 

• £ ' Jt'I i£ ib 3t £ i£ # m ( DE VSEL# ) » it m DEVSEL# m 
Sfc m # ^ ^ € -fit ' u ft m M • # f£ m #1 $L £ ^ & n % 

• it tUTRDY# if ^- tfl & it ^PCI host i& *r & ** W # # 
i£ «& ^ > {i^^^t^bus c y c 1 e & fiJJ # 4£ IS Sft # i. ^ ( b u s 
master )# tU REQ# tfl St # ibus #j f'J 4$ > J-PCHtt 
(arbiter) <flFEj,jfc--GNT#-*flSfe • JW ^ t£ b u s cycle t At ' 
4f*££bus master T 'bus cycle ^ i # • ft I? H 
U ^lPCI bus #J tfl Sfe *nFRAME# • I RDY# ^.Address « 

Command f iif 4 t^bus master # iB » 

# a £ m ^ * M m pc i # © ^ ^. # m ' £p #'J m 

_L i£bus master^ t& - J» flf «fc. *fc 4fl P C I bus cycled W# 
A REQ# tfl Sfe 5- £ T — bus cycled 3l & M ' it ^ t£bus 
cycle ^address » data » command • BE# # tfl & fffc & -? M 
ft it ig. i&LED & > HTPCI arbiter EJ $1 G N T # tfl 3fe t& »T ' 
^ # t »r H 5 " Bp — cycle # it £ ^address » 
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2. * %tyi$L*ft (5) 

command AFRAME# » I RDY# # m ^ > t # t ^address 1 
command -f- # t iff B£ H -fr _t 4l # #j H 4 (Target Device)^' 
j^MMJt ' * i£ # # 3t £ # £DEVSEL# tn St ' ii 4* * *fc # ^ 
-fg.'t^ ° H * t£ b u s master cycle PCI bus Ji ^.Sj ^ 
' itLM — bus cycled fal £l #J address 'data > 

command • BE # % tfL St %)L B SI ffo # a - A m #MED _L • # 
^^■#ft^^4L^^^ijt.- fln & & *$ * SW I TCH t ft Sfl itf & 
» i€ iB — TRD Y # 1t -£ 1ft St • jlfLlfc t£TRDY# # ^ 1ft St M ifl ft 

^FDEVSEL# tfL$L$L & & % & ' ^it^^-^t^fl^^-^J^ 
^ b u s master M ^. It - cycle ° 

£3ffi&*^^*$fc#j4L#^t«'rl&#tR.St>:fca^:& 
S ' B& # 2 ffl ife — #t^a^^T : 

-t #f #t 4iPC I bus eye 1 e ft & 'PCI hos t ( *j % 
1 ffl t ^North bridge 30) & ?!r & %L kt $L %l fa ±± 
(device address) i^AD bus ' ifij#FPCI®>7lt£M§4*(bus 
command) 4 ^C/BE# » it ^FRAME# tfl St *t JbLOW - jfc . 
PCI bus _L ffr % i(device) ir M address ^.command iS. ft 
m m ' «4 t^l- ^5 l^tbus cycle ^ f i(target 

device) > m # & ^ # <Mj & £ * JfSDE VSEL# 1ft St *t ^LOW 
f£ £ HJ ^ ° & ^Address/Commands^ 3£ f'J St # "t ^ 1 7 0 m 
J. £. 4l i£ #J tH. St. ' flf Sfc. *JLbus cycle ^address >S. 
command 4fc # ^Address/Command % $K H 1 8 0 *l i*3 • 

PCI host Ifc ft 4fe it ft It g 4. S b£ ' #HRDY# tft St 
J^LOW ° ffo^#J£i;fr&/fct*&&33:8$- > )|f TRDY# & ^,L0W 
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2. - (6) 

• Data/BE# 1ft 3fe ^ & #'J i£ ** -f 3&2 4 0 *MRDY# ilTRDY# m 
B^J^LOWaf . ftft&tfcVLbus cy c 1 e ^Da t a ilBE# m & ^ & 4ft 
^Data/BE# ^ # 250 ^ J*3 » j£ it i& II ^ ii % ^2 6 0 ill ° 

IS] af » & * Address /Command *i.«rg&#Jf;*&210#r££.4L 

& #J m a *r & m m 2 2 o ^ Hr ij ' ^e,#:fe^^fe^^i80 

t ^address ^command it i& II tf t§ f S&2 3 0 II ^ ° ii. ^ H 
22 0 & & & & ft & & %L 4Lbus cycled *IRDY#^TRDY# 
^ J*,L0W } T j$ . * ^ -If T 4fc # HU $ ° 

^t£bus cycle & PJJ 'bus masterfe*'Jffl?fe^4.iS^ 
■t5g-270 >lfREQ#^L^7LOW > ^ai^PCI arbiter(^^North 
bridge 30 bus cycle ^ i # - #PCI arbiter 

J»GNT# m $fe £l J^LOW EJ j& M ' # t if fi£ -f ±- ^bus 

master ^t^bus cycled it ' %l #bus ^ ^ f'J 4$ ° 

^bus master cycle F*f1 ^ ^- 'bus master address/ 
data J. % 2&2 8 0 ^Command/BEI A £- s§ # € 5&2 9 0 H* # ^ 
^address ^command J3«J i ^AD ^C/BE# bus 'Bus 
master^f'jmfoi iit$^€3£-270i£&#. Jf* FRAME* iURDY# 
$l ^/LOW - ^7 53 &bus _L * ig. 4 ^bus master cycle #j jyj 

# iiLDEVSEL# ^TRDY# ffl %t at iccycleii j£_ ' *t # ^ ^ 
address 73 ft i-X ^ it -f # t »rl$-$fr-^-t4L#5t##jJ£S. 

- ^i£i!i4£^|fl80^^addressAcommarid > ZL m. & 

address/command m it & € s&l 90 m 0, ft & ' t£ # #J H 
4iti^DEVSEL#1fL^:^^it^l:^200 $PDEVSEL# & 4, LOW ej 
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s. - %mttm (7) 

jtbbus master /^iH & ^ & ^address ^.command 1 ^ $t £S 
#*7#MIM300*#T*-«. ' £ £ - M / 1M # & m ft ' 

it ii * # »fe # m t ^3 1 o % & # & #j t& m & & ° m # & 

S. # &TRDY# mft££i§^'i;j&320;l#TRDY#tflft.fr J^LOW » 
# £ - 4BPCI clock & # & £l J^HIGH ° ii # &DEVSEL# tfl ft 
J. £ it # "1 S&-200 ^DEVSEL# tfl ft £l Js,HIGH » ft bus 
master # 4$ &Bus master^ #J tfl ft J. € S&2 7 0 JftflRDY* & 
^? H I G H » i#^.itb— bus master cycle ° Abus master 
cycle ftf ifc Ik & % $L #r >£. ?f ^.address ^ d a t a ^ command 

^BE##mft^H ' -tbSffi7#J^-J:iti^II^II€5l-230^ 
2 6 0 II ° ffijBus masterfef'jmti i t iE^270 ^bus 
master cycle #1 R8 /)fREQ#^L^HIGH • itBus master ^bus 
master cycle i ^ X ^bus 4: i ^ ^ » iM&PCI bus ,f 
^ #: ^ ifcycle-^LT — cycle ° 

s£ & % m u 1ft & & ik 1? iH ^ & -kP _L - & * ii IN 
fi! £k f& 5t * # W ' ^ ^ ^ f ilb ^. # ^ ' i^J3fe^^#^4^ 

m # ^ I a is n ' # ^ #■ ^ ^ % m- n # • @ *l ^ 4l 
® t fa m 4l t tt -i- *j m m ^ h m - 
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% i n h % & tt # * & & ^ s# m ^ & m ; 

£2ffl&4^1t3fc'fr'Jfl5-/?ffl ' It ^ m S /To. # # m ^ ' & 

#PC li>l##^«$^liin*ii$^6<ii«|^ ; a 
$ 3 si & # m it m m # t if tft ^ a ^ * si ; 
[ # ffe t£ ^ ] 

10 CPU 

2 0 CPU E >7Jt # 

30 NBCNorth bridge ' ^ - a s B &.) 

4 0 f Z 'It It 

5 0 AGP IS. >7fL ^ 
60 AGP VGA 

7 0 PC I IS. >7Sl m 

80 SBCSouth bridge > % — £k £ la) 

90 *£*£(HD) 

100 it ^ ^(CD ROM) 

110 $ ?'J g 8Sl Universal Serial Bus 'USB) 

120 3fr ^ £ ( it 4* ;# a - $fc & 3£ ) 

130 XD a >JH # 

140 isa a m. m 

150 * ^ It ^ Ifr £ & ( B I OS ) 

160 £M3t£( Audio ' #J ^ -g- jfc ) 

170 Address/Command ^ & *J it € 

180 Address/Command ^ H 
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190 Address/Command s§ # IE s& 

20 0 DEVSEL# tfl i& £ £ it #1 € s& 6 

210 Address/Command flf ii & *I it # ^ 5& 

220 Address/Command £f i§ 

2 3 0 & ^ 1 f: s& 

240 Data/BE# tfl 3fe ^ & & *J it # € S8- 

25 0 Data/BE# tfl ffe ^ f§ 

260 m ^ n 

270 Bus master & ft\ it $L M_ £. it 3& 

28 0 Bus master address/data A £. it % & 

29 0 Bus master command/BE# ML ±. it & % 3& 

3 0 0 & M M 

310 ^ Sfe # *J t ^ 

32 0 TRDY# tfl ^ ^ ^ it # t ^ 




1. — ^ii.it;7t^^5-i%#-(Peripheral Component 
Interconnect > PC I ) a 3fL # it #! Sp- # t Iff ^ # * ' 
2r * J. '}? & & T ?'J # 5* • 

* II /7f L # ±. f (bus master) # it5 -# * tfl l£(REQ#) • 
# £ S >ft # it & #J & f'J # ; 

# t£ g >ft 4# i& &'#M£ *L(address) ' W^f(data) > 
command) » to it & ( BE# ) # m & ^ H f- u m. M. it 

II 7F fi II ^ ; 

£PCI#&(arbiter)ig,&-tS^ffl3fc(ACK#)iS^&. > 
^ =k - i£ ffi >,H # it #3 ^ iH. # #j t£ to *ih - t * +1 tfl SI; 

(FRAME#) #URDY# # # tfl St : 

m i% n # to Jah - ^ ^ i& - # # It ECTarget 
Device) m %L ' **MS#ji£3:^£-iRSia#tTl!& 
(DEVSELt) ; 

ii - m a >tsl m m. $a & f b i to #j t£ to jot » t£ t 

. t£ ^ 4- ' to it £l $fe ^ m & ^ H ^ ii 7F n ±- '. & 
Mt & - & & ffl m ' m. iB -TRDY# ffi 4c tfl M. ' u ,*# t£ 

pci a # it & » 

2 . *a t tf #\ % i m m & & ' ^-t-t-iii^^^f 

^ ^ t to - ^ # * t£ a >;f u # jl ^ # ia & # t£ pc i a # 
_l ^ % ft ° 

3. *o f ff 4?- $£ % 1 jJI #r i4 41 ^ * > ^ t _L i4 41 ^ jjt IgPCI 

a # it m & ^ m & & * i^trdy# & & ^ m 
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^f:^it#m^;^L^^t^ * u m. & t& m -fa m il ^ & & m 
a /7H m it m • 0 

m ' ^ i& - ^ sfe # m % n- y% m # # & ' m J. 

*t * m m m & ®t %l $l ° 

5. ~ 34 i£ if ^ # 3. 31 i4 a /ft # m. ^(Peripheral 
Component Interconnect bus cycle ; PCI bus cycle) -f- 

-toJat/^^fe^&ftJ&^^SS- ' ft W J. ± -fiL it/ *| 
4* ^ #J -ft Sfe ' it ^ i& - 4fc it/ ^ 4- if # t£ it/ ^ 

- to it/ ^1 ^ SSL m m & f'J it 4* € SS- ' It * _t i& 

# it/ ^ 4- ib - & *j -fr sfe 5. - it/ ^ m. m n ; 

- IT #/ it 3k Jfe 1ft Sfe *fc ^ ^ f'J it # € 2& ' ft M £_ 

t£ t to it Sfc JS& S >;H t^ti^fjilt ' it H * - t #/ 
4fc 7t 3Sl m> m & m nte&&Lt£ 1 g&/4SL7lSSLjfc?{L%L '> 

- IS >7fl # 3l f (bus master) f 'J -ft 3fc A it ^ € 3& » 
ft ^ # iB # 45. 1ft Sfe(REQ#) & £. n a >ft # #j 3£ PI M : 

- -ta & 83 Bid ' iH is — TRD Y# # 4c t ft Sfe > ^ i|^ i£PCI a 

# it & t m & -L ^ t& a >jr L # iL ^ m ^ ^ pc i s 

)3St it M ° 

6 . ^ t tf -f- Jg, ^ 5 ^ff i4 ^PC I ffi >7St # ia ^ # t i^r Ffc #t 

' ^ t -L it ^ it/ ^1 ^ ^ ^ ^ #'J it ^ t aS- it & ^ - ^ it/ 
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* » f UMMf'JISBfl 

$l fa kt/ ft 4- a ^ & i^pc i a yA m m. & & & it s. 

( target dev ice) ° 

7 . -ko t it * *j n, # 6 ^ i& ^pc i a >ifi m m. n # t »f ^ £t 

+ ' * H & ^ # ^ S£PCI ffi flfl # it *§ ^ # # % £( target 
device) h£ » H*-^^it#tfl^(DEVSEL#)^±it^'t^ 
• ^ - m?C I S Sft # it #J! t. it A t£ jg. i it # tfl Sfe > ia ft 
% ife §0 # J$$ ° 

8 . ^ t tf * jf'J % 5 /sfr i& 4lPC I a >,? L # i& Jf- *Jr t Wf & m 
if; M fa ft ^ ix it. -ft ° 

9 . t tt * #<j ii. % 5 ^ m ^ ^pc i a >,? L # i& ^ t m &&■ it 
n % ^ m ^ t& ^ Pr/ fa ^ & ^ u ft m ° 

10. -ko t If * M $1 % 5 Jl m i& ^PC I a flft 4# it #| ^ # t »f ^ 
It -f- > * * _L i& 4l a #3= ^ ^>J -ft 3fc J. £. m & € 58- ' n 
it i§ - a >7rl # 3L ^ fa iiL/ t # J. 4l it # s& > )fr - i£PC I 

a #l # it & rjj #r & # fa Jot/ # ^4 m sfe ^ si » it »f 
^ Jut/ f #m t i I i ± - 

11. t tt * >j ^ 5 m idt ^pc i a >ft ^ it ^ ^- # t »f ^ 

It -fr ' * t ±- i^ a >7S. # 3L ^ ^ f -J -ff ^ J. ^ it m- % S8- ' H 
it i& - a /7H # ± ^ ^ ^ / #L it 5^ )Sfe ^ £ it # € 38- ' it — 
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